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Abstract

Substances associated with the regulation of food intake rate leading overweight, obesity, were reviewed
for their roles in the body weight control pathway. Feedback mechanisms in food intake were reviewed
focusing on the driving force of eating motivation. Definition of hunger and fullness along with virtual
food developed by Chun(2002) was discussed. Effective hunger was defined on the basis of virtual food.
Relationship of consciousness elements with food emotion and evaluation were reviewed with food fre-
quency curve of subjects experimentally obtained with cooked rice and potato flake. Clustering analysis
of consciousness effect showed roles of the layers of consciousness, 
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7~ ~¾�
. * ^ê& B*~ Î�� â� ®
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. ß® �'�^& �*~ ~�~ 
[
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º Ò�ª �®(virtual food) Bvj ê«� �
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j ç^ �ê�B �V~&
.   

jò&N bî~ BÒ" �^*�Úê

ÖÒº �ê~ ;�z�&ö Ú� ®
. 
bj
�� �;~� ÖÒ~~ �¾& *¶ç�¾� &~

>Ú �Þz>î
. *¶ç�¾ ¯, Ò�ª�Ë(cyber
market) � j£'b� B*~� ®
. ¯ *
"

&ç*
 ³öB Ú� ®� ²j¶~ îr³ö Ú
Ê �®j ö~� ®º&¢ jº ©f �®Öëö
Bº j" 7º~
. 

²j¶~ &� ®Ïj ;{® 2k~º ©� �
Ë �Ò�� �º ²j ÷�~ �Ò¢ 2k~º ©

�
. J¾Æ �®ö &�� �&~ &�f �;�
. 
�®"�~ Î�j �Òº ��~ ãÖöê ��
~ 34%& jòz>Ú �'� ��^B� �Ë~&


(American Obesity Association, 2003). V¢B �
»j ò��Ê�Bê Ú7j ¾Òæ pº �®j

ö~� ®Ú �;�®�� VËW �® �� �Ë
~² B ©f ��~
. 

&RUUHVSRQGLQJ DXWKRU� -DH .XQ &KXQ� 'HSDUWPHQW RI )RRG 6FL�
HQFH DQG 7HFKQRORJ\� 6FKRRO RI $JUL� %LRWHFKQRORJ\� &ROOHJH
RI $JUL� DQG /LIH 6FLHQFHV� 6HRXO 1DWLRQDO 8QLYHUVLW\� ��� 6HR�
GXQ�GRQJ .HXQVXQ�JX 6XZRQ� 5HSXEOLF RI .RUHD
3KRQH�
(�PDLO�
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jòf ~òNööB ~�'b� 
�Úæ� ®

b�(Bray and Tartaglia, 2000), � ö�b� �»j
&Ë~º ò �ãêö Ö¦�B 7"~� ®


(Sawchenko, 1998; Baskin et al., 1999; Schwartz
et al., 2000; Spiegelman and Flier, 2001). 
ß® "Ïj A� ®º bî
f peptide êÛ~

z�b�� � &�'� ©
j �� leptin(Attele
et al., 2002), hypocretins/orexins (de Lecea et al.,

1998; Sakurai et al., 1998), melanocortins
(Sawchenko, 1998; Hagan et al., 1999; Tritos and
Maratos-Flier, 1999), agouti-related protein(Graham

et al., 1997), melaninconcentrating hormone(MCH;
Ludwig et al., 1998; Shimada et al., 1998); and

cocaine- and amphetamine-regulated transcript �j


 > ®
. �
 bî 7öB &Ë "Ïj A� ®

º Ïæ��º �� Leptin �
. V¢B jò" &
N>Ú ®º leptin system� ¾ rJ^ ®b�, Fig.
1" ?� ·ÏV·ö &� ��ê ô� ¯�æ�

®
. �Ò&N �^BÚ Úêö galanin � &��

º Jê &v>� ®b� Fig. 2º �»&N ;

�*� V·j ¾æÚ� ®
(Gundlach, 2002).  

îV� �ò6� ò�

r�j S�~º �.~ ÿVº îV¢ ¶¢º�
®
. �-
� � îV¦ Zí�& ÚÚ" jº&

®
. ÖF �Òö &� V·j �� ‘r�~ ��
±b� ô� _² B
’º positive feedback" ‘V&

¦�î �ò _Ú¢~Æ
’º negative feedback J

� ®
(Bellisle and Le Magnen, 1980; Bellisle et

al., 1984; Hill, 1974). � Jö V�� positive

feedback " negative feedback � '.® ç^ ·Ï
~� �Ò�ÿ� ¢ÚÂ
º ©�
(Le Magnen,
1987; Bellisle and Le Magnen, 1980; Bellisle et

al., 1984; Bobroff & Kissileff, 1986). 
��� îVº ��(emptiness) öB Jº �Ò'

*çö ~~� ËÚ~ Leptin " ?f bî� ò �
ç~¦ö �^¢ *�~� V�:j ¶'(awareness)
~� �»j Bÿ~² �
. '· ¶
ö V� &

Ò �^(stimuli) f r� S�";öB~ V& jç
n ¦�î(fullness) z _¶¢º feedback *ç� æ

³ B
º ©(Toates,1986)b� r�7�~(food-based
reward) Bv�
(Berridge, 1996; Melanson et al.,

1999).
6 ~¾º ‘_Ú�î �� ±j z _º
’¢º

orosensory &w Bv�
. �VB Z�� > ìº

©� ‘�ò~� z _� �æ p
’¢º ;�' ò
�6(satiation) �
. �çf v¢ ÒÏ� ÿb
þ

öB 'ÏB Bv�¾ �*öê 'ÏB
� ��
®
(Bobroff and Kissileff, 1986). �VB ÖÒº

�*~ ~�~ ·Ï� 7º~
º ©j r > ®b
� ~�^Bö &�Bº êF ~Æ
. 

�»~ �ÿKö &� �V

�Ò' �»V·j Æ¾B �®��' ÒæöB

Fig. 1. Leptin system for the control of meal-taking (Attele et al., 2002).
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" r Zí� �»j ¢bÊº �ÿK(driving force)
�& ~º ^Bö &� �'� " jº& ®
. *

F� :f ?� �® '·�'b�º ö.æ balance
� 6º ~�'b�º .7 leptin 5 glucose ~ ³
ê �b� ¾æâ > ®
. ��¾ �'ê ~�~

�ÿ*ç�¢� �� 
r" ?f �b� �* �
> ®j ©�
. æ. GÚ'b� V�:j Fig. 3

~ �Fb� ¾æÚ �¶. �âöB Vsº *& &
� R �ò(fullness) ç�¢ r~ r�~ ·��, Vo

º �� �~ ·�
. 
V¢B îV(V�: ;ê, H)º Vs-Vo�
. �©
� 
 �Òï(meal size)�� �Ò .V~ �»ê

(appetite rating)¢� " > ®
. �Vöº '·'�
º�ê(orosensory cues) ��ö �Ç� º²
� &

Fig. 2. Schematic illustration of control system of feeding(Gundlach, 2002).  
BBB, blood- brain barrier; BST, bed nucleus of the stria terminalis; CRH, corticotropin-releasing hormone; GAL, galanin;
LH, lateral hypothalamus; LH/(FSH), luteinizing-hormone/(follicle-stimulating hormone); LSV, lateral septum, ventral; MCH,
melanin concentrating hormone; MPA, medial preoptic area; MSH, a-melanocyte-stimulating hormone; NPY, neuropeptide Y;
OT, oxytocin; Ox, orexin; PVN, paraventricular nucleus; TRH, thyrotropin-releasing hormone.
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��
(Booth, 1987)º ��& ®
. 

V¢B Hº �»(appetite)" �Òï(meal-size)j
Ö;~º ¿êf �ÿK(driving force)� B
. �Ò

� H 8f �Ò~ positivef negative feedback
mechanism~ Ï�8(set point)b� ·Ï~² B
.

�-
� .&� "�*çf ¾æ Æ >& ìÚ¢
~º� 
BöBº ¶�~ �Òï(meal size)j .
"~º *ç� ¢Ú¾ Ö� jòj ¢V~º ©�
. 

�Vöº j� ;�' V�:(virtual hunger) �
®
º &;j ^Þ > ®
. ò¢ ;�' îV&

�Ò�
� �©f r�j _º "Ú& ¶�~ *
¢ "�~� &ç' *(virtual stomach)¢ ç;~�

� *¢ jò ò�6(satiety)j ábJº "&' �
�� �VV r^ ¢ ©�
. V¢B &ç *(virtual
stomach) & ®Ú � �V& Vfs ¢�~� &ç �

ò6(virtual fullness)f Fig. 3~ bf ?
� " >
®
. 

�âöB Vfsö ê��¢ò �ò6j ¶ª > ®
V r^ö � ãÖ~ V�: ;ê(Hv)º Vfs-Vo&
B
. 

���' 7"~ jºW

�»j BÚ~æ á�B jò� �Z
� ��ö
&� ^B¢ <� 7"� jº& ®
. ��� �

�öBº ��~º "Úf ��&ç�¢º ^B&
&�~æ pj > ì
. �Òö ��~� " rº
�òê& C&� F ©�� �ò6j ¶¢º "Ú

& "&(subject)� F ©�
(Green and Blundell,
1996; Herman et al., 1999). 

�Vöº ¶�® ��";� BÒ>Ú �Ò�'
'�b� TÎî ><ö ì
. Ò
 �®öB 6Ò

¯�æ� ®º &Ëï&º r��¢º C&ö &�
�*~ ~�� "&� 6�~º ©�
. �»" &
NB ��
� ~�, �Ò� ª¢öB ô� 
�Ú

æ� ®b� '·' �^& ÚÊ ã�� òö *�
>� ~� ³öB Úá² �æ>� &�>Ú �»,

ò�, ®ò, 6; �b� ¾æ¾ºæ~ ��
� �

� >� ®b� "Ï>º ©� �6 ���(cognitive
network) �¢� " > ®
(Booth. 1987). �6ö
&NB ~�Úêö &�Bº &¶& �� B��

: ®
(Chun, 2002). 


Nö' �6ßW

�»f �B® ²zVêÛj Û�B ��Úæº
©òf jî
. �V ±f r�� �ê ®
(visual

sensory), �®º r��¢Vò 
Úê(audio sensory)
��� î
, �Ò� �êÒ²
� ¶b� r�j

_j r /6(touch sense)j 7º� �
º 6ê 6
'V&~ «�' ;�Úê& BÒ�
º ©j ÝA

�~� ®
. ¯ 
Nö'(multidimensional ap-
proach) «�' 7"� jº� ©�
(Booth, 1976).

B� .~ 'ï^�öBê ò~ �ç¦�~ �

^*�(ventral visual stream)� ��Úæ� ®b�
�^*�Úêê(Harth, 1997) �»~ �©" FÒW

j æî� ®
. �º 
 6'V&j Û� Ú'~
º ~�Úêf &7� &ê¢ <� ®rj Fº�

> ®
(Kevin et al., 2001). 
��·Ï� �Ò' *ç
� 
B� �Û&(Bellisle

and Le Magnen, 1981), �Òï, �Ò²> �ö '

Ëj �~� ®
º �� ��
f ô
(Castonguay
et al., 1983). ¢f� �'�ã ^��b� ��Ú

ê �çB* Úê& ²zV&~ Úêf~ FÒWj
<� ®
º 6öB 6'V&*~ ç^v~ Úê¢
Fv ~�¢ �
. V¢B 56~ 6'�^Úê¢ «

�~� �¢ ÛB� > ®º ç*.Î~ ~�~ ê
«� ®&b~
� �
. 

&¶º 5B~ 6'V&" ~�Úê& &�~º

Nö multidimensional ~�Úê� Vasubandhu ~

~� ª~»j �Ï~�¶ ~&
(Anacker S. 1984).
Vasubandhu ~ ~���º �*~ ~�� 56�¢
� rJê 5�" Z~�b� rJê 6� �ö 7�

Fig. 3. Physical and mental hunger and fullness 

Fig. 4. multi-layer Consciousness system of Vasubandhu. 
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5 8�b� ª~� ©b� �âb� ¾æÚ� Fig.
4f ?
. 

V¢B &¶º Vasubandhu ~ 
[ ~����"
�æ";� 3¶�¢ O�b� ��Úê
º 3-way-
branch transformation(3-WBT) j :ûb� ~�Ú

ê~ pathway¢ Bc� : ®
(Chun, 2000, 2001,
2002). �¢ *Ö *��Î~ Bvb� ·W� flow

chartº Fig. 5f ?
. 
� �âf �6�¦ 5B~ 6'V*" ~�� >

w~� ¾æÂ Ö"& �6�� � Ö"ö V¢ �
»(appetite), �ò(satiety)j ¶¢² B
º ©j J
«~� ®
. �»ö &NB ôf ��
j «��

�� �*~ '·ç�ö V¢ Ö;>º ©f ¢¦
~ �æ& ìæò, Ò²' º²(Berry et al., 1985)

f ��' º² (Caputo & Mattes, 1993; Wooley,

1972) �� �Ò̄ ÿö �'� 'Ëj ��
� �
.
� ~�f VÛKj &Ë~� VÛB ;�~ &

�, 'çz �ö &��
. � ^Bº ò�ã� ª
¢öBê 7º� ^B� 
�Úæ� ®b� r�ö
&� ;�
~ VÛ� Úá² &�>Ú ���ö

ÚÊ 'Ëj �~ºæ �� ��>� ®
. ¢f�
VÛç
Ã ~¶
~ �Û& �~ ��Òf¢ 


> ®º� :� *ö �Ò� Ò
j Î�� 6 �
Ò~º ãÖ �� �� >� ®
(Rozin et al.,

1998). 
Fig. 5öB " > ®�� ��"Úf CÚ& ¢;
~æ p� ~�^êf 
^ê& ~¾~ �Ò ³ö

�ê>Ú æz~º ÿ'ç�ö ®
. ß® ~� ³
ö �Ò~º "�~ �Ò~ ãþê 'Ëj &
. �

³�B ?f r�j _b� îÖ
�& JÂòö

Fig. 5. Consciousness pathway associated with sensory cognition.
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_b� z �®
º � �®ö &� "�~ ;�ê

7º� º²& B
. ê³ _b� �»6�, êî,
�â, �ç �� �æö 'Ëj &
º �� ��

� ®
(Federoff et al., 1997; Jansen & van

den Hout, 1991; Rogers & Hill,1989). 
B� ��
;�
� �Ò'� *ç" &7� &ê& ®r�

{�>î�(Nederkoorn et al., 2000), "�~ ö��
>Vê �
º ��ê ®
(Herman & Mack,
1975). .� ¾Ò¢ Aº ~¶
~ ãÖf ;ç'�

ãÖ*~ ��Nê ��>� ®
(Herman et al.,
1999). 

~�³~ îV�jò~ ö�

GÚ' îV(physical hunger)f ;�' îV
(mental hunger)� ;~>º 
6 îV(effective
hunger)º Vfs-Vs ¢� Þ/� : ®
. �º 
 r

�~ S�ï� ;�' ~� º²& &� �
º ©
" ?
. 
� ö~� S�� r�~ · ��ö 


� ;�' º²& &�~� "�*çj ¢bÎ
º
©�
.  

�Þ r�j S�� ©�& ö ©�&(motivation)
º 
r �ö ~~� Ö;F ©�
. GÚ' V�
:" ;�' V�:j �>� ~º O;�b� ;

~� > ®
� �
. � �>¢ îV�>¢� ~
¶. Blundell and P.J. Rogers(1991)f ~� ³öº

�»j ò� �Ò > ®º 
·� ò�6 VËj
<� ®
� ®
. V¢B Virtual fullnessö �¢ r
ò� �»j ò� �Ò > ®
. ò¢ � Virtual

fullness¢ ò� �Êæ á � ãÖ �Ò~ 7æ(meal
termination)ö �¢ > ì
.  

�-
� Úá² r�~ "êS� *ç� ¢ÚÆ
> ®jr ? z �®Ú z _º� �º positive

feedback *çb� îV¢ z ¶¢²(increase rated
hunger) �
. � ö�f �Ò B� r~ �»" 

î' �ò6j á ¶¢V B
º ©�
. V¢B �

ò6(fullness ratings)j �B® _f r�ïb� &
Æ~V ¾
² B
. ��� �VB "&'� îV

~ N¢ J«~V ¾

º ©�
(Hill et al., 1984;
Hill, 1974). ��¾ J«� ¾

� � ¶Ú¢ Z

�� >º ì
. V¢B �Ò ò�ê¢ 
Î îV
�>(effective hunger)~ Bvj Bc~� 
r�"
?� �* ~&
. � ò� ��f ò�N� 0ö ê

�� r¢� ;~®
.  

Physical Satiety (1)

Mental Satiety (2)

V¢B &¶º 
Î îV�>º bÒ' îVN"
;�' îVN"~ N� ;~>º �*~ �>&ê

¢ <ê� ~&
. �º 2N ê�>�B � 8� 0
j V&b� �Ò¢ «Ö� ©�& ê³� ©�&
¢ Ö; ~º V&� B
� �º ©�
.  

ò¢ � 8� 0 �� ;çÚ7j Fæ� > ®j

©��, � 8� 0�
 �� GÚ'b� jº� �
ç~ r�j S�~² >Ú Ö� jòö ��² �


º ©�
. 
� �" ?f îV �>¢ ê«~� Úá² r�
~ S�¢ �. ~� jòj Oæ� > ®jr~º


îÒ¢ îN� > ®
� �
. 6� ³J�ò r
� ®� �®�'b� J«� > ìº ôf ¦ªj

J«� > ®bÒ¢� �
. 
îVº _� �f Ïÿj ¢bÊº "&'� 6

;(Wardle, 1987)�� ÖÒ& r�j _Ú¢Æ
º
�^¢� " > ®b� �Ò¯ÿ~ �ÿK(drive
force) � B
. �©f ~� ³ö Ú& V& �*


º ©j rjNÒº ~�·Ï~ ~¾�
. ��
� � ��;êº B�*~ N& ®V r^ö V�

:~ ;ê& ?
� " > ì
. 

Ò�ª�® ~�³~ �®;�

�öB virtual fullnessf physical fullness~ N�
& �Ò~� 
Î îV& �Ò �
� ®
. �-


� ·¶*~ N�¢ Zíb� �Ï~¶ö ~º
~^� BVB
. &¶º �¢ Ò�ª�®(virtual

food or cyber food)� &��
� �
. �VB
‘cyber food º "� Zí�&?’~º ~^ö &~�
���
� �®ö &NB VÛ�� ;�¢ ~Æ


. � ;�º �B;�ê ®j ©�� �
 �ê
®º ;�ê ®j > ®
. VÛ� �»ö 'Ëj

��
º ��
� ®
. r�Òêj ��"�¾ *
�� ±f ã~ �j 7~² ~� �»ö 'Ëj

¢� > ®
. Collins’s(1978)f Rogers(1983, 1989)
�f �®ö &� VÛ³~ 'ç" jv~�(picturedG+

GW
������� 0= =

G+Y

GW
����������� 0= =
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or imagined food) �»~ ;ê& Ö;B
º Ö"

¢ B�®
. V¢B ÚÊ 'ç� VÛ ³ö �Ò
~º&ö V¢B �»� �¢ê
. ¯ Ò*ö �j
��¾ êî¢ �b� 'Ëj &
� ®
(Jansen

and van den Hout, 1991; Cornell et al., 1989).
Ò²~ �Û&f ÚJB¦V ;WB
º ©� ¢

>'� ç��
. �Ò� ¾¢î
 �^z& �Ò
�
º ©ê ¦�� > ì
. � öf 
 �®ö &
� ãþ� �Wj ;W~� �ÛB ãþ� �^z

¢ ò�
º ©� B
. � ãþf ÖÒ
~ òÒ
ö ¶Ò Ç� �®j F�~º V&b� ·Ï~�

®
º ©�� � ©j '¶~ ~� ³ö ÚÒ�
®
& �®j F�� rî
 &��
� � > ®


. V¢B ÖÒ
 ³ö �Ò~º �®ö &� ;
�, Ò�ª �®~ ��f Z�� > ì
(Chun,
2000).

� Ò�ª�®f Fig. 5~ pathway 7 6� �ç
~ Î� ;�¢� " > ®º� ¢>'b� �®ö

&NB VÛ ;�
�
. ò¢ � ;�& ¾ö² F
Ò®º&, jî� ®Ò®º&ö V¢ Ò�ª�®~

ßW� Ö;F ©�
. æ. K~ .¢ 
� Kö
&NB ;�
� ô
. �
 7º ÚÏ
j ��
Table 1" ?
. � �öB "&' ~� º²
�

Ò�ª �®ö ��B
. ¯ �öB �º :f ?
� 3 «~ Ò�ª �®� �Ò �
. 

�6~ ï&� ��&Ë¦Ò

ò¢ Ò�ª �®� �^z, ²j�Ë" ÚÊ &

ê& ®ºæ¢ «{® n
� ôf ^B¢ �Ö�
> ®æ pjr �'B
. B¢ b& �B® BB

öB V�'b� 6Ò �Ï>� ®º �®&Ë ï
&¢ �V� ~¶. � &Ë ï&º �®j C&'

b� ï&~º O»b� ÖF �®j J6ö ~
�B Aj
�� ±� ¾�æ~ 6�j ÚÒº ©
�
. ��� �Vö v &æ ^B6j BV �

> ®
. 
Ñ�º Zíj V&b� 6�j ÚÒº& ~º

©�
. ~�º 6�";öB ¢Ú¾º 6� V·

j r� ®º& ~º ©�
.

Ñ�^Bº V�~ &Ëï& O»öB ô� ��
>� ®b� ¾ îNB &Ëï& ºö~ >wj V
&b� ~�¾ ÚÊ ß; B®j V&b� î� B

BB B®j jv ï& ~º O»j �~� ®
. 
^B& >º ©f �*~ Ò�ö ~� 6��¦

6öB Ò�~ V&� "� Zí� >º& ~º ©
�
. &¶º z® r� ®º 56 ��ö 66�¢
� r� ®º ~� (6 �)" Z~�(7 �, 8 �)j

���B �
j 6�V&ö ���B¢ �
�
�~
. �Ò� ¢� «³öB �®~ ;�& Ò¢

æ� ÖÒ
~ ~� ³ö ÚÒ� ®~ Ò�ª �®
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Table 1. Description of virtual food related with cooked rice

Consciousness 
layer

Virtual 
foods Element of virtual foods

 6th consciousness VF-1 Schema, law or regulation, family education, education

 7th consciousness VF-2
first eating age, long term frequency, daily frequency, preference, related rice product ,cooking 
experience, family history of rice, hobby, past impression, past feeling, faith, ideology, religious teaching

 8th consciousness VF-3 parental preference, eating while pregnant, given digestibility, willingness, awareness of mind 

Fig. 6. Perception and cognition process through multi
layered consciousness system (VF-1, VF-2, VF-3 are
virtual foods).

Fig. 7. Generation of meal-taking decision. 
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